Biomarkers are defined as measurements whose alterations correlate with the manifestations of diseases, can be evaluated qualitatively or quantitatively, and include genetic, biological and biochemical tests [1] .
Systemic lupus erythematosus (SLE) is a complex autoimmune disease with diverse manifestations. SLE patients experience recurrent flares and remissions, and damages accumulate over time. There are lasting needs for SLE biomarkers for several reasons [2] [3] [4] . First, SLE presents with nonspecific symptoms, and diagnosis is difficult. There is no single test that is sufficiently sensitive and specific for diagnosis. Second, SLE treatment strategy should be modified according to the disease activity, but there is no reliable tool to measure such activity. Third, SLE involves many organs, and the type and severity of involvement influences the patient prognosis, but there is no efficient test to predict or calculate risk of organ damages [3] . The hallmarks of SLE are production of autoantibodies and organ damage due to immune complex deposition. Autoantibodies have been used to assess SLE for more than 50 years [5] . Over 180 autoantibodies are identified, and some are considered indicators of disease activity and prognosis [6] . Anti-U1 ribonucleoprotein (RNP) antibodies react with proteins (70 kDa, A, C) that are associated with U1 RNA, forming U1 small nuclear ribonucleoprotein, and usually accompany anti-Sm [7] . They are positive in 25%∼47% of SLE patients and in nearly all patients with mixed connective tissue disease (MCTD) [8, 9] . In a study that investigated detection of autoantibodies before the onset of clinical symptoms and diagnosis of SLE, anti-RNP was detectable later than other antibodies, close to onset of clinical symptoms of disease, and the authors suggested anti-RNP as a pathogenic auto-immunity along with anti-ds DNA and anti-Sm [10] . Anti-U1 RNP antibodies are associated with milder renal involvement [11] , are more prevalent in patients with Raynaud's phenomenon [12] , and associated with photosensitivity [13] . In a longitudinal study of MCTD that investigated titer of autoantibody against RNP and U1-70kDa, the presence of anti-U1 and disease activity were associated, with antibodies disappearing during prolonged remission or improvement [14] . However, in patients with SLE, the utility of measuring titer of anti-U1 RNP for monitoring disease activity or treatment response is unclear [2, 15] .
In the previous issue of The Journal of Rheumatic Diseases, Kim et al. [16] described an interesting relationship between the presence of anti-RNP at diagnosis and clinical manifestations of SLE. In this study, SLE patients with anti-RNP at the time of diagnosis had a higher SLE Disease Activity Index (SLEDAI) score and eight-fold higher risk of disease flare-up than patients without anti-RNP did during the first year of follow-up. In addition, patients with anti-RNP more frequently developed oral ulcer, skin rash, and arthritis. However, a limitation of this study, as authors admitted, was the short observation period and the small number of patients. As features of MCTD occur sequentially over years, and MCTD can evolve into other diseases [17] , some patients with MCTD might have been included and affect the result. Apart from conventional autoantibodies such as anti-ds DNA and anti-Sm, there are some novel autoantibodies that have potential in monitoring of clinical activity and prediction of organ specific involvement in SLE. In SLE, major T and B cell immune responses are directed against nucleosomes that are composed primarily of DNA complexed with histone proteins [5] . Anti-nucleosome antibodies are positive in 70% to 100% of SLE patients with a high specificity (up to 97%) and are frequently present in patients with lupus nephritis [18] . They are strongly associated with lupus disease activity, and are thought to be useful in predicting flares in stable lupus [11] . Complement (C) 1q is the first component of the classical pathway, a key for activation of complement cascade, and its main function is clearing immune complexes [19, 20] . Anti-c1q is closely associated with SLE activity, especially renal involvement. Anti-C1q antibodies are found in 30% to 60% of SLE patients [4] and are more common in patients with active nephritis than in those with no renal disease [21] .
N-methyl-D-aspartate receptor is a glutamate receptor subtype consisting of subunits (NR1, NR2, and NR3) crucial in synaptic transmission [19] . Ant-NR2 are detected in sera of 30% of SLE patients, and are positively associated with central nervous system symptoms or neuropsychiatric dysfunction [4] . Moreover, cerebrospinal fluid level of anti-NR2 is also positively associated with neurological or psychologic symptoms, suggesting utility in neuropsychiatric SLE diagnosis [4, 19] .
In conclusion, because SLE symptoms are protean, a single biomarker is unlikely to be sufficient. Rather, different markers may be needed to measure activity of differing clinical symptoms and predict differing organ involvement [4] . In this respect, the result of the study by Kim et al. [16] may contribute to more understanding of autoantibodies as biomarkers of SLE.
